The programme Earth AntineutRino TomograpHy (EARTH) proposes to build ten underground facilities each hosting a telescope. Each telescope consists of many detector modules, to map the radiogenic heat sources deep in the interior of the Earth by utilising direction sensitive geoneutrino detection. Recent hypotheses target the core-mantle boundary (CMB) as a major source of natural radionuclides and therefore of radiogenic heat. A typical scale of the processes that take place at the CMB is about 200 km. To observe these processes from the surface requires an angular resolution of about 3°. EARTH aims at creating a high-resolution 3D-map of the radiogenic heat sources in the Earth's interior. It will thereby contribute to a better understanding of a number of geophysical phenomena observed at the Earth's surface. This condition requires a completely different approach from the monolithic detector systems as e.g. KamLAND. This paper presents, for such telescopes, the boundary conditions set by physics, the estimated count rates, and the first initial results from Monte-Carlo simulations and laboratory experiments. The Monte-Carlo simulations indicate that the large volume telescope should consist of detector modules each comprising a very large number of detector units, with a cross section of roughly a few square centimetres. The signature of an antineutrino event will be a double pulse event. One pulse arises from the slowing down of the emitted positron, the other from the neutron capture. In laboratory experiments small sized, 10 B-loaded liquid scintillation detectors were investigated as candidates for direction sensitive, low-energy antineutrino detection.
Introduction

HOW DOES THE EARTH'S INTERIOR WORK?
In its special issue Science in July 2005 listed this question as one of the 25 most prominent questions for the next 25 years (Kerr, 2005) . In October 2005 the Scientific American produced a special edition on ''Our Ever Changing Earth''. This indicates a revitalisation of widespread interest in the interior of our planet. At first glance this sounds surprising. It seems that in contrast to the successful exploration of our solar system and parts of the Universe, we have a very limited knowledge of the interior of our planet. The deepest that has been drilled into the Earth was~13 km deep, a mere 0.1% of the Earth diameter and corresponding to the cruising altitude of jetliners. With present techniques, to ''descending'' deeper is prevented by a rapid increase in temperature and pressure.
Since the beginning of the 20th century information on the deeper parts has been derived from the speed, reflection and refraction of seismic waves, the moment of inertia and the precession motion of the planet, and the physical, chemical and mineralogical information obtained from meteorites and xenolithes. Our present knowledge is often schematically in spherical symmetric models having a crust floating on a viscous mantle, subdivided into a number of concentric shells and encompassing a partially liquid core (Oldham, 1906; Gutenberg, 1914) . Only in the crust and the upper mantle usually some structure is indicated.
In the last decades of the 20th century through developments in seismic tomography it has been revealed that parts of the crust are being subducted and have reached the deeper parts of the mantle. The previous view that the convective flow is stratified at a depth of about 670 km and an unmixed or pristine lower mantle is preserved is no longer tenable (van der Hilst and Karason, 1999; Zhao, 2004) .
Boyet and Carlson (2005) present a new view on the Earth's interior, which is based on the differences in the isotopic abundance of 142 Nd found in meteorites and mantle-derived terrestrial samples. One of the new features is that the layer at the core-mantle boundary (CMB) is a reservoir enriched in radiogenic heat producing sources, resulting from a distillation of the earlier magma ocean and subducted crust. This layer is likely to be the origin of the deep volcanic plumes that manifest themselves at the Earth's surface as ocean islands (e.g. Hawaii, Iceland, Galapagos and Curac¸ao).
Wilson (2005) quoting Tolstikhin and Hoffmann (2005) speculates that this 'hidden' reservoir is composed out of the ancient primordial crust formed from the solidifying magma ocean. Regardless of its precise dimensions and location, the hidden reservoir is thought to contain over 40% of Earth's K, Th and U, the main heat producing elements. If it resides on the core-mantle
